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PREFACE 
M. ARAT(~ A. BAGCHI I. FAZEKAS 
(Debrecen, Hungary; Enschede, Netherlands; Debrecen, Hungary) 
A discipline under the broad name of Optimization of Stochastic Systems emerged uring the 
sixties as a result of related, but apparently different, activities of mathematicians, engineers, 
economists and other scientists. The basic motivation behind the development of this discipline 
has always been the solution of real-world problems, the objective being to create tools for the 
quantitative and qualitative analysis, design and optimization of complex systems. The outlook 
of the field is goal oriented. The applicability of such stochastic models is now widely recognized. 
Computer scientists have been able to obtain exact and approximate solutions to large classes 
of computer system models or to queueing problems arising in data processing in computers 
using stochastic optimization techniques. The phenomenal sucess of Kalman filtering, and the 
remarkable properties of LQG control theory, made the subject an integral part of electrical and 
systems engineering. Economists have become increasingly interested in methods of stochastic 
control from the early seventies. It has now become a standard part of mathematical economics 
for both students and researches, with algorithms for obtaining optimal control policy and com- 
puter programs becoming increasingly available. But underneath all these diverse applications 
lie profound mathematical theories dealing with various aspects of optimization of stochastic 
systems. 
This volume is an outgrowth of a recent international symposium and contains some of the 
original contributions presented at this IFIP-WG 7.1 Conference on Optimization in Stochastic 
Systems, held at Debrecen, Hungary, June 27-30, 1988. This international meeting was devoted 
to the study of both theoretical spects and some applications of stochastic processes and random 
fields in Optimization, with special emphasis on implementation of algorithms on personal com- 
puters. Many well-known researches from West and East took part in the work of the conference, 
which was jointly organized by the Kossuth University at Debrecen and Schewchenko University 
at Kiev. 
The papers are selected to ensure adequate xposure of the main topics of the conference and 
to reflect the main areas of research currently being pursued at both Hungary and the U.S.S.R. 
in this field. The contributions cover a wide range of topics in stochastic processes and computer 
science. The main topics covered are: semi-Markov processes, stationary ARMA processes, 
mixing properties of processes, tochastic differential equations, random field models, queueing 
problems, image restoration and recognition problems. 
Our work as editors has benefited from the enthusiastic assistance of many on diverse matters, 
starting from the initiation and organization of the conference to the technical preparation of 
this volume. Our sincerest hanks to all involved in this process. Grateful acknowledgment is 
also made of partial support under OTKA grant of the Hungarian Academy of Sciences. 
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